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Abstract Nanoparticles have attracted widespread interest in molecular biology and medicine fields for diagnostic
application and biological imaging, due to their unique optical properties and facile surface chemistry. Noble metals,
especially gold nanoparticles (NPs), have great potential use in biological issue imaging, cancer diagnosis and
therapy because of their surface plasmon resonance (SPR) and strong absorption induced luminescence. Au-ligand
conjugates can specifically target the receptor on cancer cells, provide specific information about specific molecules,
and allow molecular-specific imaging and cancer detection. Gold NPs can strongly absorb light, efficiently convert
optical energy into localized heat, produce selective photothermal effect, and induce protein denaturation and cells
death. The optical and photothermal properties of gold NPs are summarized, and the research progress of selective
targeting of gold NPs in biological imaging, cancer diagnoses and photothermal therapy is reviewed.
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Fig. 1 Size dependence of surface plasmon absorption
of spherical gold NPs
(a) excitation of dipole surface plasmon oscillation;

(b) absorption spectra spherical gold NPs with different diameters
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Fig. 2 Images of multiphoton luminescence
(a) 125 nm, (b) 60 nm, (c) 15 nm, and (d) 2.5 nm spherical
gold NPs. The images are approximately 15 pym on a side. A

contour intensity plot of 15 nm Au NPs is shown in (e)
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Fig. 3 Absorption spectra of silica core-Au shell

nanoshells as a function of their core/shell thickness ratio
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Fig.4 Light scattering images of HaCaT noncancerous

cells (left column), HOC cancerous cells (middle

column), and HSC cancerous cells (right column)

without gold NPs (top row)
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Fig. 5 Two-photon fluorescence images of CHO cells
incubated with
(a) 10 nm cationic gold; (b) 40 nm concanavalin A- gold
nanoparticles conjugates; (c) two cells which were submitted to
the same treatments performed in the positive experiments, but

no gold was added to the growing medium

IS ¥ 4 J S0 B o (A A B ) A AR B AO S5 5. T
BH A-S 9RO 45 & K7 CHO 41930 F B
RS RAEE 5(b) R, NE H A DL 2 & 44
KWL MR R KR —— = RE&E . R/
TGS RSP KRMBLRE T ER, — Ry
3 A TE A A RIS B IRDTE X380 A, 5
IREEEARNL; — S B/ PR A RER TR B, B
5Co) 2 ) FHAH [ 240 i HE4T B X BRS2 56 iR, 46 Al AR
BA A &G0 RTORE , W] WLZZ B 78 AR X 35 By B0k
TRAB BT RAZAHIA.
EEEERFHAARARTE PNAS ERRT
AT A 48 48 0K B 79 U6 F & Ot (two-photon
luminescence, TPL) 5{A% 3B &F % B B- 2= 8 IfiL & Ji 30

BT . MU= BRI 9K P USRI
FHEA - F R BOEF R 6B 5 58 XL F R HAR
5o TR T R B BR LR G 6 R R
HW 60 f5LLE. MBATR A B RMERTE & 990Kk, 7
WRERL A9 nm, H &) FRALF- 2416 nm. R H
B 830 nm Bk 5 A O A SO F R 6 H
AT B UMER I KB RR . B 6 ATEE
BREF o I o Y B 4 G K IR I R TR TR Y
BT E RN F R BN EEMRN . B2
Wik 1. 12 s/ WAy SR 48 3 2R E 22 R 4& 300 T I&1 15 4
BERKW. HFBWEAEDR KNI oW, KKK
830 nm, E{§ R~} K175 pm X 175 pm, 74K T 1L &
WHHREESRE A KB B EKN, —LHE SR
B R R R S SR

Bl 6 &2 RETEERELE FREERRE
() PIAL M I BT RAR » B R T M (0 B 5
(b) 7E ML HP I3l 19 2 49 K BHORE (20 ) UL T RO B A

Fig. 6 In vivo imaging of single gold nanorod in

mouse ear blood vessels
(a) transmission images of two blood vessels with dotted contour
lines to guide the eye; (b) TPL image of gold nanorods (light

dots) flowing through blood vessels
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Fig. 7 Damage of selective photothermal effect of

Au nanoparticles on cancer cells
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